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For bromo substitution of non-linerar optical (NLO) compounds, see: Uchida et al. (1998) ; Tam et al. (1989) ; Indira et al. (2002) . For NLO first-order hyperpolarizabilities, see: Zhao et al. (2002) . For related structures, see: Narayana et al. (2007) ; Sarojini et al. (2007) ; Yathirajan et al. (2007) ; Butcher et al. (2006) . 
Data collection
Bruker APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2008) T min = 0.329, T max = 0.746 8841 measured reflections 4008 independent reflections 3408 reflections with I > 2(I) R int = 0.032 Refinement R[F 2 > 2(F 2 )] = 0.031 wR(F 2 ) = 0.079 S = 1.21 4008 reflections 181 parameters H-atom parameters constrained Á max = 1.08 e Å À3 Á min = À0.87 e Å À3 Table 1 Y-XÁ Á ÁCg interactions (Å ).
Cg1 and Cg2 are the centroids of the C1-C6 and C10-C15 rings, respectively.
Symmetry codes: (i) Àx, 1 À y, 1 À z; (ii) 1 À x, 1 À y, Àz.
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
JPJ thanks Dr Matthias Zeller and the YSU Department of Chemistry for their assistance with the data collection. The diffractometer was funded by NSF grant 0087210, by Ohio Board of Regents grant CAP-491, and by YSU. SS thanks Mangalore University and the UGC SAP for financial assistance for the purchase of chemicals. HSY thanks the UOM for sabbatical leave.
2,3-Dibromo-1,3-bis(4-fluorophenyl)propan-1-one J. P. Jasinski, C. J. Guild, S. Samshuddin, B. Narayana and H. S. Yathirajan
Comment
The non-linear optical (NLO) effect in organic molecules originates from a strong donor-acceptor intermolecular interaction, a delocalized π-electron system and the ability to crystallize in a non-centrosymmetric space group. Among several organic compounds exhibiting NLO effects, chalcone derivatives are important materials known for their excellent blue light transmittance and good crystallizability. It has been observed that substitution of a bromo group on either of the phenyl rings greatly influences non-centrosymmetric crystal packing (Uchida et al., 1998; Tam et al., 1989; Indira et al., 2002) . Bromo substituents can obviously improve molecular first-order hyperpolarizabilities and can effectively reduce dipole-dipole interactions between molecules (Zhao et al., 2002) . Chalcone derivatives usually have lower melting points, which can be a drawback when their crystals are used in optical instruments. Chalcone dibromides usually have higher melting points and are thermally stable.
The crystal structures of some dibromo chalcones viz., 2,3-dibromo-3-(5-bromo-2-methoxyphenyl)-1-(2,4-dichlorophenyl)propan-1-one (Butcher et al., 2006) have been reported. In continuation of our studies on chalcones and their derivatives, the title chalcone dibromide, C 15 H 10 F 2 Br 2 O, was prepared by the bromination of the chalcone precursor, and its crystal structure is reported.
The title compound, C 15 H 10 F 2 Br 2 O, contains two m-fluoro-substituted rings attached to a brominated chalcone moiety.
The dihedral angle between the mean planes of the benzene rings is 5.7 (5) °. The two bromine substituents on the chalcone moiety are nearly opposite to each orher [Br1-C8-C7-Br2 = 176.9 (7) °]. Weak C-Br···π interactions (Table 1) contribute to crystal stability.
Experimental
To a solution of (2E)-1,3-bis(4-fluorophenyl)prop-2-en-1-one (2.44 g, 0.01 mol) in acetic acid (25 ml), bromine (1.60 g, 0.01 mol) in acetic acid (10 ml) was added slowly with stirring at 273 K. After completion of the addition of the bromine solution, the reaction mixture was stirred for 5 h. The solid obtained was filtered and recrystallized from acetone. The crystals were grown from methanol by slow evaporation and the yield of the compound was 86%. (m.pt. 443 K). Analytical data: Found (Calculated): C %: 44.57 (44.59); H%: 2.48 (2.49).
Refinement
All of the H atoms were placed in their calculated positions and then refined using the riding model with C-H = 0.93-0.98 Å, and with U iso (H) = 1.17-1.23U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Br1 0.01364 (4) 0.64928 (2) 0.325242 (18) 0.01732 (7) 0.0373 (9) 0.0182 (7) 0.0176 (7) −0.0072 (6) 0.0014 (6) 0.0037 (5) F4 0.0366 (9) 0.0234 (7) 0.0175 (7) 0.0027 (6) −0.0117 (6) −0.0004 (6) O1 0.0211 (8) 0.0162 (7) 0.0228 (9) −0.0080 (6) −0.0057 (7) −0.0027 (6) C1 0.0231 (12) 0.0161 (10) 0.0205 (12) −0.0076 (9) 0.0003 (9) −0.0027 (9) Symmetry codes: (i) -x, 1-y, 1-z ; (ii) 1-x, 1-y, -z.
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